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^ WELxistEY Ashe Kealy, a British - Sialfe 
;cct,^of 'Cbetry^Kpus^ The Avraii^e %mmi; 
"Chpliir«^' do -iibicby dcdare the inveatidni foj; 
which "I pray diaf/a^^psitEnt i»ay b#pimed 
to im^ md ,thc mdhodrhf wtifch it^ isito^ bd 
p^rfonnedrto.be paxticulady dcscdbkiya-ai^di 
by theJblicmdag sratemc^ : | 

fSposmve fippaiauis M tire type lndiiding<a^ 

x6^ 4 pj^ssare^jpppnsave - device, the^ lessponj^ i 
c>f-^TOi^b. is^ thdneby a "itoction-^qfr.tlic^ seised 

and ibe^respqading sneaas,- as ir |pay>by^ed 
to aamte sonie ccntrol.meaiL?; airan a<iimt6r:& 
The ^nsoronay^mtddd^k^fluid^fiilc^ 
capsuJe su<±:i5;aiblifc.dfj)c!l0^ 
mxy be ;mqtfier;>bufi or bcll<jws,rpr a^B^doil^ 
tube. S^^lth/^rpCappa^^ of th«?;^Hbaj^lfi>^iii# 
comse of ^nianufactim tbe^cqadtu£v'is"4SiIi^-^t»^^ 
tht tjempetatuie .siiosor md to\the^3@tiiator, 
and the paij^ are^ed with a Jiqmd having a 
, suitable c<jfi0fekm: of ' expaosion or ' vapaiatt 
^ P|^suie.-Iaui^i,as,_tfae,-»mp€^ ■$eri$ttf-is'^- ' 

^Js^cemei^ ^ vth<^ J^nid^ m i^^iit.- 
actta^ton ^ ^ ^ ^ \ ^'-;,;^v^v-...,>:. 

When sealed-iri^thii'waj? to iJje'iSmperfttujre 
seasor.aad actuator dfflcuMds.in^jd: iii ihstaJUii" 
ing tbe coadint to pass thrmi^^small aper- 
turesa^^aad- the fixed- le3igdi_of the' .coaduit^is^^ 
.incQpiveiiieat. , 

. .^AcOTrdh^ to die pr^ent mvcntfon tempera-' 
ture sensiti^ ;ap{iainati^^'idmpri^ a"^^^ sensor' 
and.an actaatdr and condmt rae^.fqr jiaahigii^ 
die .scpsor<-and aauator tsn ii^talJatioUi aifii^ 
comprismg Isquid-Bght defonnable:^; clostJrt^^ 
iralls at the ends of th^ coaduftj one wall h<*ing^ 
acted on by, the seiisor and the other hemg. cohii 



$ajd walls, mdadmg said conduit to be filled 
with liguid^and ineaas.^for^ciosmg aaid op^ 

, - '^the tucans for admitting liquid 

to the. conduit a>inpr^ a vahfc wMch cm 
be'^bsequeatfy closed to s^l the cand^fc Vot 
^^'^y^P^S'^^^ valve may commtmicatE with" a 
Jiutx throm^ \^iiidt flows a.Hquid,wh05e ihvr 
. ilsoratrolted bythe ' ' * 

In a'iMfcnSd prm of^the invention tbe ap- 
^lH?^5^..?"5^«#li3a<^*foif adjusting tiie pres- 
r .9^;^M,q«id in she prasstire c<3«dtik,af ter 
^^^iXl^?^^ l«cn';filJed;. '^svtch prc^ure^ adjusting 
.^^3? ' cbni?^ii|?nily>^^ dcfonnable 
<^jpsii3c^'conaect©d. to 'the hitenpif of ^ the con-- 
vduil^ .aad :m nieans? foip-^d justing the 

effective Vohnne of^ihe capsule. - 
^e^Mvehtimi is applicable to tanperature 
^sel^<Scs^'of^the.bi-nlclall^c"or odier i3?pe3, ia^ 
tvl«<^ cha^ges^ih'tempemturc produce an out-- 
^•11???;fQ?P^#¥ch :can.be>fSppliedCxo\thecrespecw 
tfve^^defomiable closure waj] of dm pressure 
conduit.{^Xhe lir?^tton" \^ hoWever of par-- 
ticnlar advantage m cases whete the sensor 
compnses a 4tnd»j54led cciitaincr' 5uch as a 
it. permits the usV'df}a^diffe«nf 
5uia in' the contaiiMar^ frmnrj^dile liquid in the 
.^c^nduh;. For example the ^fiuid'^ih the^^cbn^* 
tamer may K mediyKcybridCi '^ected'^dfe 
Its vapour pre^re^ while die Ifquici'in die^coa- 
duit may be Wter. In a prefmed constrnctibff . 
the di^ure wall of the pressure conduir. at 
Its end^ connected to the tempetatiuns ^sdr 
comprises a defottnablc capsule hbiMd^i^t least 
.partlyvwlthin die^conmiaer*^^ . " 

, Odier f^itms andmdvaritage? of the:iii^ea^ 
tion ivili appear from the foUowing'dfestxipficMr 
j^l ^i^S^^^^nsms thereof 'given* by ^ Way^of ^^"^ 
ample^ in canyonctioii i^ith the accompanyijig- 
drawings, in which : — ^ ^ 

Figure 1 is a diagrammatic part-^cdBonaf 
vmw.of a'^seusor^ ^ ^ 
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aect^ to tJKi actuator, an op^ing^at each end /Figiirc 2 isV sccdonal vie^ an actuator; 
of ^tbe conduit ; to permit the ^ace between for use-TOdi the sensor^of-HguaCe l^Md" 
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Figures 5 a seciiocal vlc«y of an alterative 
fi^-0f:?idtH&mn, 

The appstrate shown in Figme^ 1 and 2 
is, intend^ to "actuate a flmv-contml valve ia 
- 5 ,a iiQC water- pip^ ^bl dependence upon the v:^'' 
^jj^kamta^ac^W^ ^ iemot)e pDint. The ap- 
paratus coBslsfs esseadally of a fluid«fiiled 

. ling thic; Mv-amtn>l vsilvo^ and small bore 

10 cmtdmE^om^Gtmg tlie smsor and acmacor. 

The tempcr^tt; sei^'iir s^own in Figure 1 
comprises a base plate* 10' to one side of which 
is retired a ^exibk Mlaws U the other end 
of the bellows tetoir aimched to ptoe 12 

15 In fluid-tight mam^. VHtt 12 Is <^rried by 
guide Jods IBj atmched to plate 12 but passing 
throiifh opcaiings in pl^ie 10; the eijds of th& 
ibds lure n^ached to it yolse plate 14. A 
^somp^sion ^^ptingf 15 h arranged between 

20 plate 14- and plate 10, «nd an adjustable stop 
mcffiber- 16 th^idcd mto a bos^ ,17 on pJate 
10^ linittSj .by.^^i sb&ilder 18 'tAe downward 
inovemenk of pkto 10, by ihe tcnd^^n of spring 
1 Si i b»r lint the upward movemam of the flange 

^SS in isscdnse ta 6nid pr^^jre-^ithia bellows 11, 
A 5ecqlnd'8^ble bello^'20:is ^ed to the 
under ^tface of the plate 10> Its intenor aym- 
munlcating with a bore 21 passing through the 
plate ID, The biire includes a bleed passage 

JO portion 22 which will be in commumcation 
cmih the interior of the bellows 20 aK?trolled 
by a sunple screw-down ^alve 23*/One ead 
id the bore 21 is connected to one end of the 
pre^suEC conduit 24 esiending to the ncmator. 

35 The actnaior shown in Fignre 2 is Idnncd 
inmgniny with a watier fiow-control v^W^ and 
comprises a naafa valve housing 30 formed 
with an internal wall 31 baidng a xestriction 
defining n valve seat 5% and' a poppc^--^pe 

•40 valve element 33 having a stc^ 34 :pa3siag 
dirough an apcrttrre ia &e wall 31* A spnng<^ 
35 acts between this wall and a Eange 36 car- 
ried by the .valve ^em, to nrge the valve 33 
too its open podtion^ betwmi ports 37 and 

45 38. The valve hau$mg is formed to provide 
a hollow cylindrical ca\^ty 40 on the npp^ 
side of the mti^ml wall, and this caviar 
closed by a screw-threstded end cap 41. A 
flexible bellows 42 is mounted wjddn the 

0O; caviry^ one open end ef the bellows being se- 
cured in flnid-tlghc naanncr to the end cap, 
while the odier end is atmchcd to a bloek 43 
formed with a central recess ia which £ts die 
end of the valve szwi 34* 

^ A OTall bore drilling 44 through the end 
cap commimicates with the interior of the bel- 
iQwSy and in its opeii «ad is feed a^ sleeve 
45 to act as a connector for the re^ective end 
of the pressure conduit 24* A further nnall 

0 bore passageway 45 thronj^ die end cap pio* 
yidss communicadon hetween^die drilling 44 
and the internal cavity surrounding the bel- 
loi.v% and a screw-down valve 47 is provided 
to open or ckso the passageway as required. 

65 Tbe stem of the flov?-coni3:ol valve has a ciearr 



ance in an aperture in die internal wall^ H 
and rlius water firom. die-jpip'e <:an .pass into, 
the space 40 surrounding the bellows. 

The Euinnfar space betweri* the ^uter 
11 and the inner bdlows 20 ol the smsot f 
aUcd with a suitable liqtaid, for esampJk 
toluene, before instaMation. After installatson^f 
the sensor and the actuacor and the oouplmg 
of the actimtor icto the pipe line m which dio 
heating mcdimn h flowing, the sensor nnd ac- 
tuator are connected by m©ms of cc^idmt'24. 
Screw valve 47 t>pened and this ;admij5 
water from the pipe line 37^ 3S to die inside 
of the valve operatmg bellows 42 and allows 
tbe water to Sow along the conduit connected 
to the Inside of the bellows. Air is allowed 
to e^pe through die screw valve 23. When 
^1 air has been esspelled.JM^ew t^^N^, 47: M4 
^23.. are closed;.- 

In opersdnn, a rising envlronm^W ^7 
perature will cause expansion of the hqaid itf 
the large bellows 11* As tbe end of ^this bellows 
are normally prevenwrd from moyenmft das 
will cause the small bellows 20 to be com- 
pressed and will force water through the conf 
duit to the inside of the actuator bdlowr 42 
causing the bellows to cjrpand smd ctese/^jr 
pardally dose the i^ve<32, Conver^y^-a fall- 
ing enviroiunemal tempta^ttire ^ sdo^se 
32 to open. 

Adiustment of the stop member 14 SSMW^I 
ing plate 10^ will vary the prcssaic wxth& ih^ 
bellows 11, and ^os contjsol "the tiiftipaatiHe 
about which the valve 32 operates. If fta^ ai^ 
xeason excessive pressure, whidi might #an^ge 
"tibc "bellows or other parts of the spp^^ 
■'is.geueratedj bellows 11 can cjtpand aSd...imj 
pMte 10 agalasr the tension of spring 15* 

an altcmadve fom of the invention* |he 
v^nsor comprises a base plate to bne^-.|ide:;;if ' 
vMch is seemed a dsm-waHed t^B^drical ves^ 
s^l or bulb, Wi^n the bulb a flexiblexbdlov^ 
with one open end is also attached l» ^ 
plate in fiiiid-tight manner, w^h i^ji^^i^mi' 
of the bdlows cqnamtmldating with i bore 
passiiig through tii& plate* A second «m^er 
pressure adjusdai^ JLexible l;^ows Is ^raired 
m 5uid-tight mamier to the opposite r Side df 
^e platie, its mtserior communicating ,widJ <he 
mterior of the first incttdoncd bellows via Ae 
lK»n5> md the movable end df ihe pfcssme ad- 
justing belloTO h amdsed to^ im ^dju^tiag 
blidc provide with an air bleed passage com- 
mtmicating with the^inteiior of the beltowi^ and 
cdjatrolled by a simple saew-down ^alve ;T1^^ 
black is cohnecp^ to a ^jcfew-threaded adjust- 
ing member^ carried by a bracfeet seqji^d. tp; 
the plate* small bojy drilling in die f ten? 
intersects the main bore connecdng the %wd 
lieDiM^ and a sleeve fised in the open 
of the djcllling^ pjcoyidesf a <xmnectifia;fot 
pressure conduit to the achiator. ^ , 

Isi the example fust described tt^ f CHli^n 
of the tflow-control valve is dep«iidimt 
upon dae pjessupj of the hot tvater fiipwiag 
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^through the yal?e^ which' mijght cause erratic 

^Fjpm S^ th€f,;tctua[ior comprises rwo'bd]i>ws^ 
Jp,.5h The lidlowa arc^connccted at their 
rmpfictfre* outer cuds to plates 52, 53 attacHed 
to the outer ^ mds of the val^d seem 
'54, aijd jit their imct ends tlsey are at- 
tached to a Sxcd of .the .valve, housing 
i^.?^ ^^^^ respectfve> 

y^elldws cdxiiinimicates with the ports 56^ 57 
in^ the ptpe^^ line .and the body is cocbsed by 
an end cap 58 having a tJ^-ough passage 59 
^fpr connectfoa to jhe presstue conduit 61 snS 
iX thus norinally 'fllieid with the transimtdik 
nmd. A passage^Kiy 62 bet\^'een the hot w&rer 
sectioa and outer surrounding cavity is con- 
trolled bjr a*5CTcw-dovm valve .63. 

It \fiH ^"midemood.that the- temperature 
sensor need, not be^qf Aealiquid,^ or 
^ vapour pfessure' type^ but" may respond, Tor 
.%^P^«> to the thcOTaJ expansion of a soL'd 
in^mber ot anmst of a biinetallic element- 
-Xhe actuapc/ako^Hiaj.^ fcraasr odicr tha^n 
-ft 'capsul^ror^ ^ows^^ for exainpV it may 
comprise ,a BpurdtJta tiAe^^ or a rubber 
or liK§-diaph^gp,?AIso^ use of^ the, appa^ 
rata§ is not conaned to appilcatiof^ ^vhere 
>^ai£r h u$ed as the heddngf medium. The am- 
duat may be:feo2atcd tromllfe €cid being con- 
tfoMed and Ped.wi^ waiter ror'^other suitable 
^Dsmittmg liqdd from an akermdve source, 
fprexampic a sajallJmid puinp.' 

~ A^tempcfature -sen^ve-appaiatus^ cjom- 
prjsuag.a sensor and .an actuator and conduit 
m^s for }ommg the sensor and actuator on 
VuJs^lIanott and comprising liquid tight'^defor- 
jjjablc cIo"^re;c?al!s at.thc ends of the conduit* 

way being aai4;oa-by ^"5enW^^ 
other being p}iinected to^'lhe iiihaator .an opefc 
mj^^at each end>f theVccnxdurrto^peimit the 
yace between said toIIs^ including s^'d con- 
dmt to faie filled^Miih: li||i»i^ and means for 



^dosing, said opening, 

2, *Anr apparatus in7fi^rdanc<f with claim 
1 and comprising' coupling ineans ar eaidk end 
of the coaduit^m pennit^cdin^ of the 
duit after Imtallation of^the sensor aid ao^i^ 
lor. . ' 

3t Ao apparatus in accordance with either 
of the .iMteoeding claims^ wherein '«aicf sensor 
comprises a container f or fluit^ deline^ atf least 
im part by one side of , a^^deformable wall» 
member and mean$ deftning' an endaaurc^on 
the ,oiher. side of thc.^atU^ni&iber.and means 
iprplacmg sajd <:oh]init>M^ealed communica- 
tJOR with.said enclosure:;. 

^f:^^^^PP^^ according to any t>f the pre- 
ccdihg daims whcrciir ^id actu^iOr comprises 
a hqmd flow control mdins. v 

M apparatus aciordlng to d&im 4, 
^i?^!^ said actuator comprises means for ad-^ 
?m*^tmg^ hjuid firom the controUed flow, in* 
ihe.condait:* , ^ ' ^\ 

4, An .apparatus according to claun 4 ar 5, 
wherem; the said defotmable watt a^odc^d 
mth^the actuator is subjected to the i^tessure 
of thecoti^olledliqmd, and.cdmprising gydro- 
istatic balaiusngi mc^ on said 

actuator,. %^4Effec3r^^f^^5itt<d^^ Kquid.prefc 

^ 7^ apparatus aceordbg -to claim ^ and 
,.com|«idng^'ffleaiis-providing^ a further ^dfor-^^^ 
mable waD, subjecte^d tD ^ controUed liquid^ 
jptessure, and-ineans^coi^Ung said w|ir^o the' 
actuated dboient of said actuatoa:. ^ 

•S. A ^mpemtare^senshive'.^api^ 
staadally as hefeih described witk referem^ t&] 
the accompanying drawings, 

A, A. THORNTOK, 8c CO., 
Chartered Bitcm Agents, 
CKorthumberland Houi^ 
303/30fe {High ffiibom;i 
lOondqD&^jai. " 
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